Abstract. We describe a method of looking for rational divisor classes on a curve of genus 2. We have an algorithm to decide if a given class of divisors of degree 3 contains a rational divisor. It is known that the shape of the kernel of Cassel's morphism (X − T ) is related to the existence of rational classes of degree 1. Our key tool is the dual Kummer surface.
Introduction
We draw the attention of the reader on the fact that every comment or reference concerning the Brauer-Manin obstruction is made under the assumption that the Tate-Shafarevich group is finite.
There are several reasons to look for rational divisor classes of degree 3 and rational divisors in such classes, on a curve of genus 2. Note that adding an appropriate integer multiple of the canonical class one obtains a bijection between rational classes of any odd degree.
If Pic 1 C G = ∅ (see Sect. 2 for notations and definitions), the Brauer-Manin obstruction is the only obstruction to the Hasse principle for a smooth proper curve defined over a number field k (see [9] , Corollary 6.2.5). Also, a main tool for computing the Mordell-Weil group is the homomorphism
as defined in [3] . Its kernel is related to rational classes of degree 1, as shown in [6] . In Sect. 4 of this paper we give a method for searching for rational divisor classes of degree 3. Finally, for curves of genus 2, to decide whether any rational class contains a rational divisor (the so called BigPic property) only divisor classes of degree 3 matter and BigPic holds iff in a given rational class there is a rational divisor (see [4] , Sect. 3). Section 3 of this paper gives a method for solving this problem. 
Background and notations
Let k be a perfect field of characteristic different from 2 and G = Gal (k/k). 
By curve we mean a projective irreducible smooth curve. The linear equivalence class of a divisor U on the curve C is denoted by [U] . We denote by J = Pic 0 C the Jacobian of C and G = J (k) = Pic 0 C G the Mordell-Weil group. For genus 2 curves this is the same as Pic 0 C (see [4] , Lemmas 3.1 and 3.2). Every curve defined over k of genus 2 is birationally equivalent over k to a plane sextic
where F has no multiple factors. The points with
on the completion of C are called the points at infinity. For any point P = (x, y), we denote by P = (x, −y) the conjugate of P under the ±Y involution and extend this notation and terminology to divisors.
Let P 1 , P 2 ∈ C(k); we denote by K C a divisor in the canonical class and by {P 1 , P 2 } ∈ J (k) the class of the divisor P 1 + P 2 − K C .
Rational divisors
Starting from a curve of genus 2 one can construct the Kummer surface and its dual. These are quartics in P 3 . The Kummer K (respectively its dual K * ) classifies divisors of degree 2 (respectively of degree 3) up to linear equivalence and ±Y involution. The rational points of K * correspond to elements of Pic 3 C defined over k or defined over a quadratic extension and whose Galois conjugates are the conjugates under ±Y involution. We look for rational points on K * . When such a point is found, we are able to decide if the corresponding divisor class is rational and if it contains a rational divisor (Proposition 3.5). We can compute a rational divisor in any class which contains one (cf. Proposition 3.5 and Examples 4.2 and 4.3). Our method is different from that proposed by Bruin and Flynn (see [1] ).
We give the construction of K * in [2], Chapter 4. This can be generalized to divisors of degree g + 1, in general position, on a hyperelliptic curve of genus g. The main result is that the corresponding variety is still birational to the Kummer variety; this is work in progress, which will be submitted for publication under the title "A Generalization of the Dual Kummer Surface".
